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INTRODUCTION

Studies conducted in the San Francisco Bay region (Borcherdt, Gibbs, and 

Fumal, 1981) have shown that average shear-wave velocity can be related to 

quantitative estimates of ground motion such as amplification from nuclear 

explosions and earthquake intensity. Furthermore, when certain physical 

properties of the geologic materials such as texture, hardness and fracture 

spacing are described during geologic mapping, a method can be used to predict 

shear-wave velocity from descriptions of geologic units (Fumal, 1978). By 

measuring shear-wave velocities in representative geologic units, regional 

maps depicting the earthquake hazard can be compiled.

These studies are presently being extended to the Los Angeles Basin and 

Oxnard-Ventura, California areas. To date, shear and compressional waves have 

been measured in boreholes at 84 locations. Three previous reports (Gibbs, 

Fumal and Roth, 1980; and Fumal, Gibbs and Roth, 1981, 1982) summarized 

geologic and seismic data at sites 1-27, 28-46, and 47-68, respectively. This 

report presents data for sites 69-84. At each location seismic travel times 

are measured in drill holes, normally at 2.5 m intervals to a depth of 30 m. 

Geologic logs are compiled from drill cuttings, undisturbed samples and 

penetrometer samples. The data provide a detailed comparison of geologic and 

seismic characteristics and parameters for estimating strong earthquake ground 

motions quantitatively at each of the sites.

SELECTION AND LOCATION OF SITES

The selection of sites in this study has been guided by the availability 

of other data in the Los Angeles area that are applicable to the overall 

problem of estimating earthquake ground motions. These data are (1) strong 

motion records from the 1971 San Fernando earthquake, (2) ground motion 

recorded from nuclear explosions and (3) geologic mapping. The sites in this



report are all at strong motion stations which were used by Joyner and others 

(1981) to derive new attenuation relations for peak horizontal acceleration 

and velocity. The shear wave velocity and geologic data in this report will 

be used to modify these relationships to include dependence on site geology. 

A map showing generalized locations of sites 69-84 is given in Figure 1. 

Detailed locations are shown in Figures 4-17.

DRILLING AND SAMPLING PROCEDURES

At each site selected, a hole 12 cm in diameter is drilled to a depth of 

30 m using a truck-mounted drill and a rock bit with mud and water circula 

tion. The boring is then cased with 7.6 cm diameter PVC plastic pipe and 

backfilled with drill cuttings and "pea" gravel. Casing insured accessibility 

of the hole and provided a secure clamping surface for the seismic probe.

Samples are taken in each of the holes at depths of approximately 3 m, 

7.5 m, 30 m, and at boundaries defined by continuously monitoring the drill 

cuttings and the drill reaction. The type and number of samples taken at each 

site is determined by the type of material, the number of significant litho- 

logic boundaries, and variations in weathering.

In soils, standard penetration measurements are made and undisturbed 

samples are taken using a "Pitcher" core barrel and a "Shelby" thin tube 

liner. Pitcher barrel samples are also taken in soils with large amounts of 

hard rock fragments and in firm rock. Samples are obtained in hard rock using 

a core barrel with a diamond core bit.

RECORDING PROCEDURES

Compressional waves are generated at each site by the vertical impact of 

a sledge hammer on a steel plate. A signal produced by the opening of a 

switch attached to the hammer is recorded for determining origin time.



Shear waves are generated using the horizontal traction source introduced 

by Kobayashi (1959) and discussed by Warrick (1974). Briefly, the method 

consists of applying a horizontal impact to a large timber (244 x 30 x 18 

cm). The timber is placed on a flattened soil surface and held firmly in 

place by the front wheels of a truck. A steel pipe extends through the timber 

and supports a 30 kg hammer to which is attached an impact switch. The 

specially constructed hammer rolls on bearings and is driven a distance of 45 

cm along the pipe before impacting the timber. The "horizontal traction" 

source generates a signal with a high proportion of S-wave energy compared to 

P-wave energy. The timber is struck twice, once in each direction. The two 

impacts reverse the polarity of the S-waves but not the polarity of the 

smaller amounts of P-wave energy. Comparison of the signals from the two 

reversed impacts provides an important tool for identifying the onset of the 

S-wave.

The timber is offset 2.0 m from the hole and a three-component geophone 

package (natural frequency 14 Hz) is placed within 9 cm of its center. The 

signals recorded from the surface geophones are used to monitor the input 

signals and determine the origin time for the generated S-waves. The arrange 

ment of timber, steel plate, and surface geophone package is illustrated in 

figure 2.

The P-waves generated by a vertical impact on the steel plate and the 

S-waves generated by striking the timber in both directions are recorded 

separately. This procedure is repeated for each 2.5 m interval (closer spac 

ing is sometimes used to obtain a velocity in thin layers) in the drill hole.

Two downhole geophones were used in this study. One has an inflatable 

diaphragm and a declinometer which under most circumstances permits orienta 

tion of the horizontal geophones from the surface. Proper orientation 

(parallel and perpendicular to the source) aids in identifying the onset of



the S-wave. A second downhole geophone was used as a backup instrument in 

several holes in this study. This geophone has a spring clamping mechanism 

and cannot be oriented from the surface. Both instruments detect three 

components of motion.

The signals from the downhole and surface seismometers and the impact 

switches are recorded on photographic paper. The velocity unit-impulse 

response of the recording system is essentially flat from 2 Hz to above 100 

Hz. A detailed description of the recording instrumentation is presented by 

Warrick and others (1961). The recording oscillograph is modified for this 

project by adding 500 Hz galvanometers and increasing the paper speed to 46 

cm/sec.

GEOLOGIC DATA 

Description of Samples

Portions of each of the samples are examined and described in the 

laboratory. The terms used for the descriptions are summarized on figure 3. 

The sample descriptions are presented in the left-hand columns of figures 18- 

33.

The soil samples are described using the field techniques of the Soil 

Conservation Service and those specified for the Unified Soil Classification 

System. Descriptions include soil texture, color, amount and size of coarse 

grains, plasticity, dry and wet consistency, and moisture condition. Texture 

refers to the relative proportions of clay, silt, and sand particles less than 

2 mm in diameter. The dominant color of the soil and prominent mottles are 

determined from the Munsell soil color charts.

Descriptions of rock samples include rock name, weathering condition, 

color, grain size, hardness, and fracture spacing. Classifications of rock 

hardness and fracture spacing are those used by Ellen and others (1972) in



describing hillside materials in San Mateo County, California. The weathering 

classification is modified from that used by Aetron-Blume-Atkinson (1965) in 

describing Tertiary sedimentary rocks in the foothills of the Santa Cruz 

Mountains, California. 

Geologic Log

Geologic logs are compiled for each hole using the field log descriptions 

of the samples (figures 18-33). The field log is based on the reaction of the 

drill rig, a continuous record of drill cuttings, preliminary on-site inspec 

tion of samples, and inspection of nearby exposures.

Most information needed for describing relatively well-sorted soils and 

such properties of rock as lithology, color, and hardness are readily obtained 

from cuttings. Inspection of samples and nearby outcrops is also necessary to 

determine the nature of poorly sorted materials and to determine fracture 

spacing. Reaction of the drill rig is also useful in determining degree of 

fracturing as the rate of penetration in rock is highest for very closely 

fractured and crushed materials and drilling roughness generally is at a 

maximum in closely to moderately fractured rock. In-situ consistency of soil 

is determined largely from standard penetration measurements and rate of drill 

penetration. 

Density Measurements

Values for density are required to calculate elastic moduli from measure 

ments of seismic velocity. Densities were measured for the diamond core 

samples and most of the penetration samples by weighing a small piece of 

sample and obtaining its volume by the mercury displacement method. A differ 

ent procedure was used for very friable materials such as grus or poorly- 

sorted materials which necessitated using a large sample. A section was cut 

from the Shelby tube containing the sample, its height and diameter measured 

and the sample extruded for weighing.



While the accuracy of the density measurements is generally sufficient 

for calculation of elastic moduli, a number of the samples used to obtain 

densities were not entirely representative of the material in-situ. 

Penetration samples were somewhat disturbed and many had dried out before 

measurements could be made. Densities of hard rock obtained using intact 

fragments may be higher than in-situ densities by approximately 0.1-0.2 gm/cc, 

depending on the number and openness of fractures.

SEISMIC DATA 

Identification of Shear Wave Onset

To aid in the identification of the shear wave arrivals, the signals 

recorded by each of the three components of the downhole seismometer package 

from impacting the timber in opposite directions with the horizontal hammer 

are superimposed and traced on a common time base (figs. 34-49). The S-wave 

group is easily identified when displayed in this manner, by a 180° phase 

inversion. The onset of the S-wave is chosen as the start of the first 

clearly inverted phase in the group. The interpretation proceeds from the 

bottom record, to the top using phase correlation at each recording depth. 

The onset of the S-wave arrival (arrows) and the first peak of the S-wave 

arrival (dots) are identified for each depth and are indicated on figures 34- 

49 for each site.

It was not possible at every site to control orientation of the downhole 

seismometer package because of high viscosity drilling mud left in the hole; 

hence, the relative S-wave amplitudes recorded on the two horizontal 

seismometers vary with depth. The S-wave arrival is generally most easily 

identified on the horizontal seismogram with the largest amplitude. Compari 

son of the signals recorded on the horizontal sensors with that recorded on 

the vertical sensor shows that the S-wave amplitude generated by the



horizontal traction source is generally several times as large as the P-wave 

amplitude.

On many of the horizontal seismograms some P-wave signal is apparent 

prior to the onset of the S-wave. Some P-wave energy is generated by the 

horizontal traction source and some probably results from conversion of S to P 

at seismic boundaries. In some cases the polarity of this P-wave signal is 

reversed and careful consideration of the entire record section is required to 

identify the S-arrival. In general, the onset of the S-wave is easier to 

identify at sites underlain by the various types of soil than for sites under 

lain by the more consolidated rock units. 

Travel Times and Average Velocities

To determine the travel time for the S-wave onset identified from the 

record sections (figures 34-49), the following times are measured with respect 

to a 100 Hz standard signal recorded on the records:

1) tj time of break in signal from impact switch

2) t£ onset time of S-wave arrival on inline uphole geophone

3) t3 onset time of identified S-wave arrival on downhole sensors 

The time considered to be the origin time for the S-wave recorded on the 

downhole sensor is the onset time of the S-wave arrival on the uphole inline 

sensor. To reduce the uncertainties in determining this origin time, an 

average travel time from the source to the uphole geophone (t^) is determined 

from the set of values, t£ - t^, measured at each depth. The travel time for 

the first S-arrival is given by

ts = (t3 - ti) - tA . 

A corrected S-wave travel time (t $ ), corresponding to the travel time for

a vertical ray path, is computed from t c = t<.   C where C corresponds to abc
timing correction (cosine of the angle of ray incidence) due to the distance



the plank is offset from the center of the hole (usually 2.0 m). Average 

velocities from the surface are determined by dividing the corrected travel 

time by the corresponding depth. The travel time for the first S-wave peak is 

determined similarly. The origin corrections (\>2 - tj), the travel times of 

the first S-wave arrival and the first S-wave peak (t s ), the corrected travel

times for the first S-wave arrival and the first S-wave peak (t,. ), and the^c
average corresponding velocities computed at each site are presented in tables 

1-16.

The travel times for the P-waves generated by a vertical impact on a 

steel plate are determined in the same way as for the S-waves, except that the 

origin time for the P-wave is given by the impact switch as no origin correc 

tion was found to be necessary. The travel times, the corrected travel times, 

and the average velocities for the P-waves are also presented in tables 1-16. 

(Note: record sections for vertical hammer not shown). 

Interval Velocities and Elastic Moduli

Calculation of interval velocities and elastic moduli requires determina 

tion of depth intervals over which the velocity is approximately constant 

within the uncertainty of the travel-time measurements. To determine these 

depth intervals, the travel time data (tables 1-16) are plotted as a function 

of depth and the geologic logs are simplified and displayed graphically with 

the travel time curves (figs. 50-65). Depth intervals for velocity 

determinations are selected on the basis of distinct changes in slope of the 

travel time plots. For those geologic materials with S-wave velocities 

greater than 350 m/sec, the intervals are required to contain at least four 

travel time measurements to avoid determining a velocity from a travel time 

differential due in large part to measurement error.



Velocities are calculated for each of the selected intervals (tables 

17-32) from the slope of the linear regression line which best fits the travel 

time data in a least squares sense (Borcherdt and Healy, 1968, eqs. 3.1-3.5).

The equation of the linear-regression line which best fits, in a least-squares 

sense, a sample on n pairs of time-depth coordinates (x 1 ,tj),....(xn ,t n ) is

t(x) * a + b (x - 7)

where x - - 2L x. , a = - 2, t. ,

, n _
the intercept is INCPT =-=  £ t. - bx , andn r-L i

n 
the slope is b - V w.t.

__ n __
with w. = (x. - x)/D and D = £ (x. - x) 211 k=l K

The desired velocity (VEL) is given by V = 1/b. Assuming the-standard 

statistical model (Borcherdt and Healy, 1968), the 68.3 confidence level, 

uncertainty interval (UNC INT) for the velocity is estimated by



/1 1 }
\ » I *b-sb

where Sb «  I   2 (t, - t(xj)2
D (n-2)D 1-1 7 7

is the standard error of the regression coefficient.

For these depth intervals with measurements of density (p), the shear 

modulus (SHEAR MOD, M) and bulk modulus (BULK MOD, K) is calculated (tables 

17-32) using the linear elastic equations:

M = PV$ 2

and K = PV 2 - M

Poisson's ratio (a) is calculated (tables 17-32) using

V \ 2IE! -2
vs

a =

ft)
SUMMARY

This report presents seismic velocities measured in the near surface 

geologic materials at 16 locations in the Los Angeles, California area. S- 

wave and P-wave measurments were made at 2 1/2 m intervals in drill holes 

generally to a depth of about 30 m. Geologic logs were compiled by 

continuously monitoring drill cuttings and by analysis of cored samples.
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Density measurements were made from samples for the calculation of elastic 

moduli.

Previous studies in the San Francisco Bay region (Borcherdt et al., 1981) 

have shown that average shear velocity can be correlated with ground motion 

amplification recorded from nuclear explosions and with observed intensities 

from the 1906 earthquake. A detailed study using shear velocity data from 59 

locations (Fumal, 1978) has shown that certain physical properties of the near 

surface geologic materials can be used to predict velocity. Measurements of 

shear velocity at a number of strategic locations will permit a regional 

classification of seismically distinct velocity units which may be useful for 

seismic zonation.
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FIGURES

Regional location map Fig. 1 

Shear-wave apparatus Fig. 2 

Description of geologic logs Fig. 3 

SITE NO. NAME

69 WHEELER RIDGE

Detailed location map Fig. 4 22
Geologic log Fig. 18 36
Record section for horizontal source Fig. 34 54
Travel-time plot Fig. 50 62 
Tables:

"Travel-times and average velocities" 1 78
"Interval velocities and elastic moduli" 17 94

70 EDMONSTON PUMP PLANT

Detailed location map Fig. 5 23
Geologic log Fig. 19 37
Record section for horizontal source Fig. 35 54
Travel-time plot Fig. 51 63 
Tables:

"Travel-times and average velocities" 2 79
"Interval velocities and elastic moduli" 18 95

71 FORT TEJON

Detailed location map Fig. 6 24
Geologic log Fig. 20 38
'Record section for horizontal source Fig. 36 55
Travel-time plot Fig. 52 64 
Tables:

"Travel-times and average velocities" 3 80
"Interval velocities and elastic moduli" 19 96

72 OSO PUMP PLANT

Detailed location map Fig. 7 25
Geologic log Fig. 21 40
Record section for horizontal source Fig. 37 55
Travel-time plot Fig. 53 65 
Tables:

"Travel-times and average velocities" 4 81
"Interval velocities and elastic moduli" 20 97
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SITE NO. NAME PAGE

73 CASTAIC OLD RIDGE ROUTE

Detailed location map Fig. 8 26
Geologic log Fig. 22 41
Record section for horizontal source Fig. 38 56
Travel-time plot Fig. 54 66 
Tables:

"Travel-times and average velocities" 5 82
"Interval velocities and elastic moduli" 21 98

74 ELIZABETH LAKE F.S.

Detailed location map Fig. 9 27
Geologic log Fig. 23 42
Record section for horizontal source Fig. 39 56
Travel-time plot Fig. 55 67 
Tables:

"Travel-times and average velocities" 6 83
"Interval velocities and elastic moduli" 22 99

75 WARM SPRINGS CAMP

Detailed location map Fig. 9 27
Geologic log Fig. 24 43
Record section for horizontal source Fig. 40 57
Travel-time plot Fig. 56 68 
Tables:

"Travel-times and average velocities" 7 84
"Interval velocities and elastic moduli" 23 100

76 WRIGHTWOOD

Detailed location map Fig. 10 28
Geologic log Fig. 25 44
Record section for horizontal source Fig. 41 57
Travel-time plot Fig. 57 69 
Tables:

"Travel-times and average velocities" 8 85
"Interval velocities and elastic moduli" 24 101

77 ALLEN RANCH

Detailed location map Fig. 11 29
Geologic log Fig. 26 45
Record section for horizontal source Fig. 42 58
Travel-time plot Fig. 58 70 
Tables:

"Travel-times and average velocities" 9 86
"Interval velocities and elastic moduli" 25 102
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SITE NO. NAME PAGE

78 CEDAR SPRINGS DAM

Detailed location map Fig. 11 29
Geologic log Fig. 27 46
Record section for horizontal source Fig. 43 58
Travel-time plot Fig. 59 71 
Tables:

"Travel-times and average velocities" 10 87
"Interval velocities and elastic moduli" 26 103

79 COLTON SCE

Detailed location map Fig. 12 30
Geologic log Fig. 28 48
Record section for horizontal source Fig. 49 61
Travel-time plot Fig. 60 72 
Tables:

"Travel-times and average velocities" 11 88
"Interval velocities and elastic moduli" 27 104

80 CIT ATHENAEUM

Detailed location map Fig. 13 31
Geologic log Fig. 29 49
Record section for horizontal source Fig. 44 59
Travel-time plot Fig. 61 73 
Tables:

"Travel-times and average velocities" 12 89
"Interval velocities and elastic moduli" 28 105

81 CIT OLD SEIS LAB

Detailed location map Fig. 14 32
Geologic log Fig. 30 50
Record section for horizontal source Fig. 45 59
Travel-time plot Fig. 62 74 
Tables:

"Travel-times and average velocities" 13 90
"Interval velocities and elastic moduli" 29 106

82 GRIFFITH PARK

Detailed location map Fig. 15 33
Geologic log Fig. 31 51
Record section for horizontal source Fig. 46 60
Travel-time plot Fig. 63 75 
Tables:

"Travel-times and average velocities" 14 91
"Interval velocities and elastic moduli" 30 107
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SITE NO. NAME PAGE

83 PALOS VERDES

Detailed location map Fig. 16 34
Geologic log Fig. 32 52
Record section for horizontal source Fig. 47 60
Travel-time plot Fig. 64 76 
Tables:

"Travel-times and average velocities" 15 92
"Interval velocities and elastic moduli" 31 108

84 SANTA BARBARA COUNTY COURT HOUSE

Detailed location map Fig. 17 35
Geologic log Fig. 33 53
Record section for horizontal source Fig. 48 61
Travel-time plot Fig. 65 77 
Tables:

"Travel-times and average velocities" 16 93
"Interval velocities and elastic moduli" 32 109
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o) SOURCE

UPHOIE THREE 
COMPONENT 

GEOPHONE

STEEL PLATE 
FOR VERTICAL 
HAMMER

O BOREHOLE

b)

f
2.5M

DOWNHOLE 
THREE 
COMPONENT 
6EOPHONE

Figure 2. Details of field apparatus: (a) Plan view of hammer and plank, 
and (b) vertical section showing three-component downhole geophone.
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AiTiTimF- GEOLOGIC ^uioiee, iy/j '^nannon ana vn ison, iyou 
ALHiuut. MAp y^^ 4Dutcher and Garrett, 1963 ^wood and Dale, 1964

^ibblee, 1966 ^Lamar, 1970 9Woodring et al., 1946 
DATE: 2Dibblee, 1967 6$hannon and Wilson, 1978

SAMPLE DESCRIPTION

SAMPLING:

Standard penetration sample taken, 
inside a 1 1/4" I.D. split-spoon " 
driven 18" into the soil with a 
140 1b. weight falling 30" at the 
top of the drill rod.

Blow count for last 12" or, if 
penetration £12", for depth «<^- 
driven as noted.

Pitcher undisturbed sample taken
inside a 3" I.D. She! by thin 
tube mounted in a Pitcher core 
barrel .

Sample taken inside a 3" I.D.
She! by tube mounted on end of " 
drill rod and pushed into soil.

Rock core taken inside a NX size-
core barrel with a diamond bit.

Rock hardness: response to hind and geologic hammer: 
(Ellen ct  !.. 1972)

hard - hammer bounces off with solid sound 
fir* - hammer dents with thud, pick point dents or 

penetrates slightly 
soft - pick point penetrates 
friable material can be enabled into Individual grains 
by hand.

fracture spacing: (Ellen et al.. 1972) 

en In fracture spacing
o-i 6-1/2 v. close 
1-5 1/2-2 close 
S-30 2-12 moderate 
30-100 12-36 Hide 
>100 >36 v. *tdc

feathering: (Artron-Blume-Atklnson. INS) 
fresh: no visible signs of weathering 
Slight: no visible decomposition of Minerals, slight 

discoloration 
Moderate: slight decomposition of Minerals «nd dis 

integration of rock, deep and thorough 
discoloration 

Decomposed. eUenstve decomposition of minerals and 
complete disintegration of rock but original 
structure It preserved.
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| J t| DESCRIPTION£s si
Teiture: the relative proportions of clay, silt, and 
sand below 2 «m. Proportions of Urger po-t1cles are 
Indicated by Modifiers of teitural class na ?s. Deter- 
nin«tion Is Mde In the field Mtnljr by feeling the moist 
soil (Soil Survey Stiff. 1951).
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\ « % -aS V ^ ___ % * \ *

VtMCtMT MM

Color: Standard Hunsell color names are given for the 
domin«rrv color of the moist soil and for prominent 
mottles.

Plasticity: estimated from the strength of air dried 
sample and toughness of thread formed when soil 1s rolled 
at the plastic limit (Sowers and Sowers, 1970).

plasticity dry strength field test
non plastic v. low falls apart easily 
slightly slight easily crushed 
medium medium friable with difficulty 
highly high cannot crush with fingers

Relative density of sand and consistency of clay is cor 
related with penetration resistance: (Terzaghi and Peck 
1948)

relative 
blows/ft. density blows/ft. consistency
0-4 v. loose <2 v. soft 
4-10 loose 2-4 soft 
10-30 medium 4-8 medium 
30-50 dense 6-1S stiff 
>SO v. dense 15-30 v. stiff 

>30 hard

CL, Ml, etc.: Unified Soil Classification Group Symbol 
(U. S. Army Corps of Engineers, 1960)

Figure 3 Explanation of terms used in geologic logs. 
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ALTITUDE- A«n' LU^AFIOIM: MLinuut. 680 Lof 35o01 . 34 HN
Long. 119059'30"N

DATE: 7/28/81 QUADRANGLE:
/, ,10/01 METTLER, CA

SAMPLE DESCRIPTION

No recovery-loose sand

SAND, It. yellowish brown, 
poorly sorted, mostly 
medium to v. coarse grained 
some gravel to 15 mm, v. 
dense (SW)

SILTY CLAY LOAM, It. olive 
brown, v. firm, medium 
plasticity. (CL)

CLAY, It. olive brown, v. 
firm, medium plasticity. 
(CL)
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HOLE NO. W 

SITE: WHEELER RIDGE

GEOLOGIC 
MAP UNIT: Q^Q. younger alluvium

^^

fl DESCRIPTION**£ oi

.0                          
SAND, dk. brown, poorly sorted, mostly 
fine to coarse grained, some rounded 
gravel to 40 mm, angular to sub 
rounded, granitic, loose to medium 
dense. (SW)

 5

m

denser, It. yellowish brown 

 10

grading to: 
LOAMY SAND and SANDY LOAM

grading to: 
'15 GRAVELLY SAND, dk. greyish brown,vdcar>ic
, 

SILTY CLAY LOAM and CLAY LOAM, It. 
olive brown, v. firm, medium 
plasticity. (CL)

-20

SAND, brown, moderately well-sorted, 
mostly coarse to v. coarse-grained, 
10% fine gravel, angular to subrounded 
granitic. (SP)

CLAY, It. olive brown, medium 
-25moist, v. firm. (CL)

SAND, brown, poorly sorted, some 
gravel to 10 mm, angular to sub- 
angular, granitic, v. dense. (SW)

V. FINE SANDY LOAM, yellowish brown
^30                        

COMMENTS: LOGGED BY-
Fiqure 18 36 T - FIMAL



ALTITUDE: 1370' LOCATION: 
1J/U Lot. 34°56'28"N 

Long. H8°49»28"N 
DATE: 7/28/81 QUADRANGLE:

PASTORIA CREEK, CA.

SAMPLE DESCRIPTION

DIORITE, deeply weathered, dk
yellowish brown, texture

is SANDY LOAM.

DIORITE, deeply to moderately
weathered, v. dk. grey,
firm to hard, mostly v.
close to close fracture,
some is friable to sand
sized.

-

GNEISS, moderately weathered,
olive grey, most is hard,
v. close to close fracture,
some is friable to sand
R i 7. e» .
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COMMENTS: Drilling rate: 7-16 m 2.5 
> 16 m

Figure 19

HOLE No. 70 

SITE: EDMONSTON PUMPING PLANT 
GEOLOGIC Q°a older alluvium
MAP UNIT: ^ Quartz diorite to diori

fl DESCRIPTION
ol

-0                         
FINE SANDY LOAM, dk. greyish brown

DIORITE, deeply weathered, dk. yellow
ish brown, texture is COARSE SANDY
LOAM, some fine gravel to 4 mm.

 5

DIORITE deeply to moderately weather
ed, v. dk. grey, firm to hard, v.
close to close fracture spacing,
substantial is friable to sand size.

 10

 15

DIORITE, moderately weathered,
h olive grey, hard to firm, v. close to

close fracture spacing, some friable
to sand size.

-20

-25

30

- 3 min/ft LOGGED BY: 
4 min/ft T. FUMAL

te



ALTITUDE- 3330' LOCATION: MLINUUt. JJJU L<jt 34°52 f 16"

Long. 118053 f 54" 
DATE: 7 / 29 / 81 QUADRANGLE:

FRAZIER MTN., CA.

SAMPLE DESCRIPTION

SANDY LOAM, yellowish brown, 
poorly sorted, sand is 
mostly coarse-grained or 
finer, some fine gravel to 
4 mm, granitic. Medium 
dense. (SM)

V. FINE SANDY LOAM, yellowish 
brown, with lenses of well- 
sorted, SAND to v. coarse 
size, dense. (SM-SW)

SAND, dk. yellowish brown, 
well-sorted, medium to v. 
coarse grained, some fine 
granitic gravel, angular to 
subangular. (SP)
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HOLE No. 71 
SITE: FORT TEJON 

GEOLOGIC Qal Alluvium6
MAP UNIT: qd Quartz diorite

|| DESCRIPTION

-0-                        
SANDY LOAM, V. dk. brown to yellowish 
brown, poorly sorty, most is coarse 
sand or finer, some fine granitic 
gravel to 4 mm. (SM)

grading coarser to: 
 5 v. COARSE SAND, angular, granitic

SAND, dk. yellowish brown, well-sorted 
medium to v. coarse grained, some 
fine granitic gravel. Includes lenses 
of V. FINE SANDY LOAM and SANDY CLAY 

. |0 LOAM, yellowish brown. (SP-SC)

 15
»

»

-20

GRANITIC GRUS, moderately weathered 
yellowish brown, some fresh fragments.

-25

GRANODIORITE, white, dk. green, 
slightly weathered to fresh, hard, 
strongly saussuritized, closely to 
moderately fractured.

»

"30
CONTINUED ON FOLLOWING FIGURE

COMMENTS: LOGGED BY:
Figure 20 T - FUMAL



ALTITUDE- 3330' LOCATION: MUUIUUC. 3330 Lof 34°52'16"
Long. ii8°53'54" .

DATE- 7/90/81 QUADRANGLE:
UArt ' 7 / 29/81 FRAZIER MTN., CA.

SAMPLE DESCRIPTION

GRANODIORITE, white, dk. green
hard, fresh but strongly
saussuritized, most is
moderately fractured, some
is close, sections of core
crushed and porous.
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HOLE No. 71
SITE: FORT TEJON

GEOLOGIC Qal Alluvium6
MAP UNIT: qd Quartz diorite

«5

t| DESCRIPTION
SI

»

m
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COMMENTS: LOGGED BY:
Figure 20 (continued)



ALTITUDE- 3125 ' LOCATION : ALlirUUt. Lof 34°48'40"N
Long. H8°43 f i4"w 

DATE- 7/30/81 QUADRANGLE:
LA LIEBRE RANCH, CA.

SAMPLE DESCRIPTION

SAND, yellowish brown, moder 
ately well-sorted, mostly 
medium to v. coarse grained 
10% fine gravel to 10 mm, 
angular to subangular, 
medium dense. (SP-SW)

SAND, dk. yellowish brown, 
moderately well-sorted, 
mostly coarse to v. coarse 
grained, 10-20% gravel to 
20 mm, dense. (SP)

SAND, yellowish brown, well- 
sorted, coarse grained, 
subangular to subrounded. 
(SP)

SAND, yellowish brown, well- 
sorted, .medium to coarse 
grained. (SP) 

SILT LOAM, yellowish brown, 
quick. (ML)
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HOLE No. 72
SITE: OSO PUMPING PLANT

GEOLOGIC 
MAP UNIT: Qa Alluvium2

^>»

if DESCRIPTION
* c
o£

.Q                         
SANDY LOAM, dk. greyish brown, poorly 
sorted to v. coarse size. (SM)

grading to: 
SAND, yellowish brown, moderately well 
sorted, most is medium to v. coarse 
sand, 10% fine gravel to 10 mm, 

- angular to subangular, medium dense."° (sw)

V. COARSE SAND, 15-20% gravel to 10

FINE SANDY CLAY LOAM, greyish brown 
grading to: 
SAND, dk. brown to yellowish brown, 
moderately well-sorted, mostly coarse 

*'^to v. coarse grained, 10-20% gravel to 
20 mm, dense. (SP) 
grading to: 
SANDY GRAVEL r vellowish brown. -to 3Or»m

SANDY CLAY LOAM, yellowish brown. (SC)

-|5 grading to: 
SAND, yellowish brown, well-sorted 
mostly medium to v. coarse grained. 

  (SP)

-208rading to: 

SANDY GRAVEL

SANDY LOAM, dk. yellowish brown
grading to: 
SAND, yellowish brown, well-sorted, 
medium to coarse grained. Includes
lenses of SILT LOAM. (ML-SP) 

-9^

30

COMMENTS: LOGGED BY:
Figure 21 T. FUMAL
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MUI 1 1 uuc: ^>e>U' "LaY/^" '34033* 22"N 

Long. 118°38I 54"W 
DATE- 8/4/81 QUADRANGLE:UAIt. 8/4/81 WHITAKER PEAK, CA.

SAMPLE DESCRIPTION

SANDSTONE, deeply weathered,
brownish yellow, texture is 
LOAMY FINE SAND. (SM)

SANDSTONE, deeply weathered, 
yellowish brown, fine 
grained, most is soft and 
friable, substantial is 
hard and closely fractured 
MUDSTONE, It. olive brown, 
soft to firm. Close frac 
ture, texture is SILTY 
CLAY LOAM.
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MULt NO. ' * 

SITE: CASTAIC OLD RIDGE ROUTE

GEOLOGIC 
MAP UNIT: Me Castaic Fm.

fl DESCRIPTION
Si

CLAY LOAM, dk. reddish brown (CH)

SANDSTONE, deeply weatherd, strong 
brown to brownish yellow, texture is 
SANDY LOAM to LOAMY SAND, mostly 
v. fine to fine sand (SM)

"* MUDSTONE, deeply weathered, yellowish 
brown to greyish brown, soft to firm. 
Some hard sandstone and shale lenses 
below 7 m.

Interbedded MUDSTONE, It. olive brown 
to greyish brown, soft to firm, close 

,|0to moderate fracture and SANDSTONE 
yellowish brown to grey, firm to hard, 
close to moderate and wider fracture.

m

 15
»

»

 20
»

 25

»

 30

COMMENTS: Lost circulation at top of each sandstone LOGGED BY: 
bed. Lost circulation at 21.2 m and never regained it. T. FUMAL

TTgure 22 41



ALTITUDE: 1635' 

DATE: 8/5/81

LOCATION: nLot. 34°34 f 15" 

Long. 118°33 f 35"
QUADRANGLE:

WARM SPRINGS MTN., CA,

HOLE No. 74
SITE: ELIZABETH LAKE FIRE STATION

GEOLOGIC 
MAP UNIT: EP San Francisquito Fm.

SAMPLE DESCRIPTION o e
II

DESCRIPTION

SANDSTONE, grey, fresh, fine to 
medium grained, hard, close 
to v. close fracture 
spacing.

SILTSTONE and V. FINE 
SANDSTONE, black, fresh, hard,

close to moderate fracture
spacing.

SANDY GRAVEL, mostly yellowish brown 
to greyish brown sandstone, some 
siltstone and granite, well-sorted, 
most is 10-30 mm, subangular. (GP)

SANDSTONE, yellowish brown, moderately 
to slightly weathered, hard, fine- 

.... grained,close to moderate fracture 
spacing close to v. close.

10------------
Fresh, grey 

c. to m.

c. to v. c 

c. to m.
15

c. to v.c.

r P- V c> to m>

c. to v.c.

-20C * to m *

c. to v.c.

c. to m.

SILTSTONE, black, hard 

25

c. to v.c. 

c. to m.

c 30

COMMENTS:
Figure 23

LOGGED BY:
T. FUMAL



ALTITUDE- 2060 LOCATION : _ MLIIIUUC.. zuou Lot. 34036 f 30"N

Long. H8°33 f 30"w 
DATE: 8/6/81 ^^p^kN

SAMPLE DESCRIPTION

GRANITIC GNEISS, It. grey, 
fresh, v. hard, most is 
moderately fractured, some 
is close.

I
X

0 0 I

c
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HOLE No. 75
SITE: WARM SPRINGS CAMP

GEOLOGIC 
MAP UNIT: Sgn Sawtooth Gneiss°

|| DESCRIPTION

 0                        
SANDY LOAM, brown grading to: 
SANDY GRAVEL, white, granitic, most 
is 5-20 mm, angular, hard.
GRANITIC GNEISS and AMPHlBOLlTJi , 
moderately to slightly weathered, 
white to v. dk. greyish brown, v. 
close to close fracture spacing.

. GRANITIC GNEISS, It. grey, fresh, v. 
hard, moderate to close fracture 

"10 spacing.

 15

Moderate and wider fracture spacing. 

-20

-25 

-30

COMMENTS: Drilling rate: 10-15 m 5-6 min/ft LOGGED BY:
Figure 24 v> slow below 17.5 m T. FUMAL



ALTITUDE* LOCATION : HLinuut. Laf 34°2r39"
5930' Long. 117°38'00" 

DATE- 8/10/81 QUADRANGLE:
UMIt. 8/10/81 MOUNT SAN ANTONIO> CA>

SAMPLE DESCRIPTION

SILT LOAM, olive grey, poorly 
sorted, 20-30% black schist 
sand to fine gravel, angular.

GRAVELLY SAND, olive grey, v. 
firm, poorly sorted, 30% 
gravel of flat, black schist 
fragments and quartz vein 
material.
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HOLE No. 7 6 
SITE: WRIGHTWOOD

GEOLOGIC 
MAP UNIT: Qal Alluvium

fl DESCRIPTION *£
03

-0                          
SANDY GRAVEL, v. dk. grey, moderately- 
well sorted to 15 mm, angular frag 
ments of black schist and qtz vein 
material.

 5
SILT LOAM, olive grey, poorly sorted, 
20-30% black schist sand and fine 
gravel, angular. (ML-SM) .

SANDY GRAVEL, v. dk. grey, moderately 
well sorted to 15 mm, angular frag- 

.jQments of black schist and qtz vein 
material. Includes beds of coarse 
GRAVEL.

GRAVEL, v. dk. grey, moderately well 
"15 sorted to 60 mm, some cobbles and 

boulders, angular black schist and 
quartz vein material. Includes beds 
of poorly sorted GRAVELLY SAND and 
SANDY GRAVEL.

-20

 25

-30

COMMENTS: LOGGED BY:
Figure 25 s. MATHIESON



ALTITUDE: 3515' 

DATE: s/11/81

LOCATION: 
Lot. 34°16 I 38"N
Long. Ii7°20 l 04"w 

QUADRANGLE:
SILVERWOOD LAKE, CA.

SAMPLE DESCRIPTION

GRANODIORITE, fresh, hard, 
40 cm core unfractured.

It
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HOLE No. 77
S'"^ : ALLEN RANCH

GEOLOGIC 7 
MAP UNIT: yd (p g) Granodiorite'

|| DESCRIPTION

.0 - » ---  ...»     ,..  ..   _
SANDY LOAM, dk. brown, high content of 
organic matter, wood, etc. (Fill).

BOULDER GRAVEL, fresh, hard grano- 
diorite, to 2.1 m in diameter.

-5
GRANODIORITE GRUS, deeply to moder 
ately weathered, yellowish brown, v. 
close to close fracture spacing.

 10

 

GRANODIORITE, fresh, hard, moderate 
"15 and wider fracture spacing.

-20

-25
*

 30

COMMENTS: Drilling rate slower than 15 min/ft LOGGED BY: 
Figure 26 below 14 m - S * MATHIESON



ALTITUDE: 3180' 

DATE: 8/17/81

LOCATION: n 
Lot 34°18 I 27"N
Long. H7°18 I 53" 

QUADRANGLE:
SILVERWOOD LAKE, CA.

SAMPLE DESCRIPTION

GRAVELLY SAND, yellowish brown, 
v. poorly sorted, mostly 
coarse sand to fine gravel, 
some friable granitic cobbles 
v. dense. (SW)

SAND, It. brownish grey, mod 
erately well sorted to coarse 
sand (SW/). 

SILTSTONE, brown, texture is 
silty clay loam, v. firm, 
high plasticity. (CH)

COMMENTS:

Figure 27
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HOLE No. 78
SITE: CEDAR SPRINGS DAM

GEOLOGIC 7 
MAP UNIT: Qal Alluvium 7

* »
fl DESCRIPTION 
Si

SAND, dk, brown, poorly sorted to v. 
coarse sand. (SM) 
grading to: 
GRAVELLY SAND and SANDY GRAVEL, 
yellowish brown, v. poorly sorted to 
10 mm, some friable granitic cobbles, 
v. dense. (SP-GP)

 5

SILTY CLAY LOAM, yellowish brown (CL) 
grading to: 
SANDY LOAM, yellowish brown, poorly 
sorted to v. coarse sand, some 
granitic cobbles. (SW)

 10
SILTSTONE, v. pale brown to brown 
texture is silty clay loam, v. firm, 
high plasticity. Includes beds of 
moderately well sorted SAND to coarse 
size. (CH-SW)

 15

SANDY LOAM, yellowish brown, poorly 
sorted to v. coarse size, v. dense.

-20(SM)

 25

grading to:
V. COARSE SAND, It. yellowish brown, 
well-sorted, granitic, some granitic 
cobbles and boulders. (SP)

Continued on next figure.

LOGGED BY:
S. MATHIESON
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ALTITUDE: 

DATE:

LOCATION: 
Lot. 
Long. 

QUADRANGLE:

SAMPLE DESCRIPTION

 

COMMENTS:

Figure 27

Ho*-

Blowi/ Foot _,
6ui|dujDs
fr

* * * * * * * 
»  *  «

HOLE No.
SITE: CEDAR SPRINGS DAM

GEOLOGIC 
MAP UNIT:

ff DESCRIPTION 
Si

  30                      

 35
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-55

-60

LOGGED BY:
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ALTITUDE: 950' 

DATE: 8/19/81

LOCATION: 0

Long. H7°i8 f 47"w 
QUADRANGLE:

SAN BERNARDINO SOUTH, CA.

SAMPLE DESCRIPTION

V. FINE SANDY LOAM, dk. olive 
brown, micaceous, moist, v, 
firm. (ML)

COMMENTS:

Figure 28
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HOLE No. 79 
SITE: COLTON SCE

GEOLOGIC 
MAP UNIT: Qyal Alluvium4

fl DESCRIPTION
ol

 0                           
SAND, fresh, granitic, well sorted,
coarse to v, coarse angular to sub- 
rounded. Includes beds of gravel to 
cobble size.

V. FINE SANDY LOAM, dk, olive brown, 
micaceous, moist, v. firm, (ML)

 

 IO
SAND, olive brown, well-sorted,
mostly coarse to v. coarse. Includes 
lenses of granitic cobbles and gravel, 
(SP-GP)

 

 15 

-20

SAND, yellowish brown, with lenses of 
-25 silt loam and clay loam. (SC)

30

LOGGED BY:
S. MATHIESON
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DATE: 8/20/81

LOCATION: 0 
Lot. 34°08'10"
Long. Ii8°07 l i7"w 

QUADRANGLE:
MT. WILSON, CA.

SAMPLE DESCRIPTION

SAND, yellowish brown, poorly 
sorted, mostly finer than 
v. coarse sand, some gravel 
to 30 ram, granitic, v. dense. 

(SW)

COMMENTS:
Figure 29

.^^U j^ 7J

I- o 

Blows/ 
Foot

73

0.

iffi
"a. e>
z 3o

I;.*:':'/):

?*.*«"** * *? 

' '*!   
 *: *«. /** 

/Xv/.v
      * *..    t

'   0* .*

 ' '*";'
: ' ' ':' 
  *   ' «» *.* v
*. . " 

  *» -   
  *.    

;INl
* o*       
   .     f

 ".*;.  
  » . O '
"   "  

"  *"  ,.

....

.....

.....

.....

.....

....

.....

  , " »o.-."y %  .\ * * *  .*   '   * * . '.° * <.*** . .* 

HOLE No. 80
SITE: CIT ATHENAEUM

GEOLOGIC 
MAP UNIT: Qt Terrace Deposits

fl DESCRIPTION
Si

  0                        
SAND, dk. yellowish brown, poorly 
sorted, mostly medium to v. coarse 
sand, some granitic gravel to 30 mm, 
angular to subrounded, dense to v. 
dense. (SW)

 5

m

GRAVELLY SAND, yellowish brown (SP) 

 10

grading to: 
SAND, It. yellowish brown, poorly 
sorted, mostly coarse to v. coarse, 
10-20% gravel to 10 mm, angular to 

.g subangular. (SP) 
grading to: 
GRAVEL, to 30 mm.

GRAVELLY SAND, yellowish brown, mostly 
coarse to v. coarse grained. (SP)

-2Qgrading to: 
GRAVELLY SANDY LOAM, dk. yellowish . 
brown, v. poorly sorted, 30% gravel 
to 10 mm, subangular to subrounded. 
(SW)

-25 SANDY CLAY LOAM, dk. greyish brown, 
medium plasticity, sand is mostly 
medium or finer. (CL)

GRAVELLY SAND, dk. yellowish brown. 
(SP)

30

LOGGED BY:
S. MATHIESON



ALTITUDE- 980' LOCATION: MLUluut. * Lgf 34°08'51"N

Long. ii8°io l i6"w
DATE- 8/24/81 QUADRANGLE:UAIt. 8/24/81 PASADENA, CA.

SAMPLE DESCRIPTION

GRANITIC GRUS, It. yellowish
brown, easily friable to v.
coarse sand, v. small amount
of mafic minerals.

QUARTZ MONZONITE, It. grey,
15% mafic minerals, fresh,
hard, medium grained, mostly
close fracture spacing sub
stantial moderate, slightly
sausseritized, chlorite
fracture coatings.
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HOLE No. 81 
SITE: CIT OLD SEISMOLOGICAL LAB

GEOLOGIC 
MAP UNIT: gr granitic basement rocks 7

«^

f£ DESCRIPTION*P
Oi

-0                           -
GRANITIC GRUS, yellowish brown to It.
yellowish brown, easily friable to
sand size, some fine gravel, angular
to subangular. Deeply weathered
quartz montonite.

.

-fi %j

QUARTZ MONZONITE, deeply to moderate
ly weathered, yellowish brown to
white, some fresh fragments, firm
rock mass, v. close to close fracture
spacing, substantial is friable to
sand size. 10

QUARTZ MONZONITE, It. grey, fresh 
10-15% mafic minerals, slightly 
sausseritized, hard, medium grained,

 15 c^ose to moderate fracture spacing.

-20

 
 
-25

»

-30

COMMENTS: Drilling rate: 6-12 m 2-3 min/ft LOGGED BY:
15-30 m 4.5-5.5 min/ft S. MATHIESON 

Fiqure 30



ALTITUDE- 1130   LOCATION:ALIIIUUt. 11JO Lflf 34°07'13"N

Long. 118°17 I 56"W
DATE- 8/25/ai QUADRANGLE: DAlt. 8/25/81 HOLLYW0OD, CA.

SAMPLE DESCRIPTION

GRANODIORITE, mottled black, 
white, strong brown, mod 
erately weathered hard, close 
to v. close fracture spacing.
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HOLE No. 82
SITE: GRIFFITH OBSERVATORY

GEOLOGIC 
MAP UNIT: fgd Feliz Granodiorite

^ ».
5*
oj

-0                         ,

DESCRIPTION

GRANODIORITE GRUS, deeply weatherd, 
yellowish brown, easily friable to 
coarse to v. coarse sand.

m

 5

%

GRANODIORITE, deeply to moderately 
weathered, mottled white, black and 
strong. brown, firm to hard, mostly 
close to v. close fracture spacing, 
substantial is friable to sand sized.
Includes zones of dark, metamorphosed 

,|Q country rock.

m

m

 15

 

-20
  

t

 25
*

30

COMMENTS: Drilling rate: 10-25 m 2.5-3 min/ft.

Fiaure 31
LOGGED BY:

S. MATHIESON



ALTITUDE: 200' 

DATE; 8/26/82

LOCATION: 0 
Lot. 33048 f 01"N
Long. H8°23 l i6ltw 

QUADRANGLE:
REDONDO BEACH, CA.

SAMPLE DESCRIPTION

SAND, yellowish brown, well- 
sorted, fine to medium 
grained, v. dense. (SP)

COMMENTS:
Figure 32
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HOLE No. 83 

SITE: PALOS VERDES 

GEOLOGIC Qtc Nonmarine terrace cover
MAP UNITrTm Monterey shale

|| DESCRIPTION
o£

.0                         
SAND, yellowish brown, well-sorted,
fine to medium grained, subangular to 
subrounded, dense to v. dense. In 
cludes lenses of CLAY LOAM. (SP-CL)

 5

m

 10
p

 15

SILT LOAM and SILTY CLAY LOAM, dk. 
brown to black, v. stiff, some v. 
coarse sand, wet. (ML)

-20 

-25

MUDSTONE, hard, black. 

-30

LOGGED BY:
S. MATHIESON



ALTITUDE: 75 ' 

DATE; 8/31/81

LOCATION: 
Lot. 34°25 f 28"N
Long. ii9042 f 05"w 

QUADRANGLE:
SANTA BARBARA, CA.

SAMPLE DESCRIPTION

LOAM, strong brown sand is v. 
fine grained, v. firm, moist. 
(SM)

COMMENTS:
Figure 33
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HOLE No. 84
SITE: SANTA BARBARA COUNTY COURTHOUS1

GEOLOGIC , 
MAP UNIT: Qfg Fanglomerate

fl DESCRIPTION 
Si

 0                        
SANDY LOAM, strong brown, mostly
fine to medium sand. (SM)

grading to: 
SANDY GRAVEL, yellowish brown, mostly 
hard sandstone, some shale, angular 
to subrounded, some boulders to 40 cm. 

 5

SANDY CLAY LOAM and LOAM, strong 
brown, v. firm, poorly sorted, most 
is finer than medium sand. Some 
fine sandstone gravel, moist. (CL)

 10

 15 SANDY GRAVEL, yellowish brown, 90% 
is hard, fine sandstone gravel to 20 
mm, angular to subrounded, occasional 

i- boulders to 60 cm. (GP)

SANDY CLAY LOAM, strong brown.

" 2CSANDY GRAVEL, occasional boulders to 
30 cm. (GP)

* SANDY CLAY LOAM and SANDY LOAM 
-25stron8 brown to yellowish brown, most 

is fine sand, some gravel, v. firm.
(CL-SM)

»

-3O

LOGGED BY:
T. FUMAL



WHEELER RDQE StTE 60 EDMONSTON PUMP PLANT SITE 70

VERTICAL

Figure 34 Figure 35

Record sections obtained for the three components of the downhole seismometer
package using the horizontal traction source. Picks of S-wave first break and
peak shown by arrow and dot, respectively.

54



FORTTEJON *TE 71 O60 PUMP PLANT «TE 72

Figure 36 Figure 37

Record sections obtained for the three components of the downhole seismometer 
package using the horizontal traction source. Picks of S-wave first break and 
peak shown by arrow and dot, respectively.

55



CASTAIC OLD RDGE ROUTE «TE 73 ELIZABETH LAKE FPE STATION SITE 74

Figure 38 Figure 39

Record sections obtained for the three components of the downhole seismometer 
package using the horizontal traction source. Picks of S-wave first break and 
peak shown by arrow and dot, respectively.
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WARM SPfVNGS CAMP SITE 76 WnOHTWOOO 8TTE 76

1.0

VERTICAL

Figure 40 Figure 41

Record sections obtained for the three components of the downhole seismometer 
package using the horizontal traction source. Picks of S-wave first break and 
peak shown by arrow and dot, respectively.
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ALUEN RANCH «TE 77 CEDAR 9PRNOS DAM 8TTE 78

VdmCAL

0.1 M

(JiPoft -djWfk*

  ^MAA
\: V

Figure 42 Figure 43
Record sections obtained for the three components of the downhole seismometer 
package using the horizontal traction source. Picks of S-wave first break and 
peak shown by arrow and dot, respectively.
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OTATHB4AEUM SITE 60 OT OLD 8BSMC LAB SITE 81

r.
iMJ-^?^)Cx}Oo<>:

200

an ai

Figure 44 Figure 45
Record sections obtained for the three components of the downhole seismometer
package using the horizontal traction source. Picks of S-wave first break and
peak shown by arrow and dot, respectively.
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QRFFTTH PARK OBSERVATORY SHE 82 PALOSVERDES 8TTE 83

VEfmCAL

IIP HIM)

M.3

Figure 46 Figure 47
Record sections obtained for the three components of the downhole seismometer 
package using the horizontal traction source. Picks of S-wave first break and 
peak shown by arrow and dot, respectively.
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SANTA BARBARA CTY. COURT HOUSE BfTE 84
COLTON SCE SITE 79

Figure 48 Figure 49
Record sections obtained for the three components of the downhole seismometer
package using the horizontal traction source. Picks of S-wave first break and
peak shown by arrow and dot, respectively.
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WHEELER RIDGE SITE 69
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FORT TEJON SITE 71
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OSG PUMP PLANT SITE 72
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CASTAIC OLD RIDGE ROUTE SITE 73
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ELIZABETH LAKE FIRE STATION SITE 74
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WARM SPRINGS CAMP SITE 75
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WRIGHTWOOD SITE 76
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ALLEN RANCH SITE 77
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CEDAR SPRINGS DAM SITE 78
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COLTON SCE SITE 78

TIME (msec)
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v. firm

10 SAND, olive brown 
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Figure 60
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C I T ATHENAEUM SITE 80

TIME (msec)
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O First S Arrival 
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yellowish brown 
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dense to v. dense

GRAVELLY SAND 
" yellowish brown

10

grading to: 
, SAND 
coarse to v. coarseo

15 grading to: 
GRAVEL, to 30 mm.

GRAVELLY SAND 
yellowish brown 
coarse to v. coarse

-2Grading to: 
GRAVELLY SANDY LOAM

25 SANDY CLAY LOAM 
dk. greyish brown

GRAVELLY SAND

Figure 61
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C I T OLD SEIS LAB SITE 81

TIME (msec)
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O First P Arrival 
D First S Arrival 
A First S Peak 

380 Velocity (msec)

x 
o.
LU 
Q

VpVfe

en
co

.»\  *

:-A

GRANITIC GRUS 
Deeply weathered

QUARTZ MONZONITE 
to moderate- 

weathered

QUARTZ MONZONITE 
It. grey, fresh 

hard
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Figure 62
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GRIFFITH PARK SITE 82
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PALOS VERDES SITE 83

TIME (msec)

10 30 50 70 90

O First P Arrival 
O First S Arrival 
A First S Peak 

290 Velocity (m/s)
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X 15
Q.
tu
O

20
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SAND, yellowish 
yellowish brown 
fine to  ediun 
dense to v. dense
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15

SILT LOAM and 
 SILTY CLAY LOAM 
. dk.brown to black 

v. stiff

20

25

MUDSTONE 
_ hard, black

Figure 64
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SANTA BARBARA COUNTY COURT HOUSE SITE 84

TIME (msec)
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g 15
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70 VpVs

O First P Arrival 
D Fhst S Arrival 
A First S Peak 

630 Velocity
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Figure 65

 rri ' SANDY CLAY LOAM
ffif. f and LOAM, strong 

brown, v. firm

10

' SANDY LOAM 
strong brown
fine to vediuo 
grading to:
SANDY GRAVEL 

yellowish brown

15 SANDY GRAVEL 
yellowish brown

SANDY CLAY LOAM

GRAVEL

SANDY CLAY LOAM 
25 «nd SANDY LOAM 
strong brown to 
yellowish brown
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TABLE 1

TEAVIL-TIIfES

SITE NC. 69 
PLANK CISI=

I7FFJGE 7EICCITIES

BPEEIEB BIDGE 
2.0 PlITE DIST* 2.0

tATE IOGGED 3-20-82 
AVE CPIGIH rOPP= 0.009

DEPTH

<«)

2.5
5.C
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
27.5
30.0

CEIGIH
CCFR
<S)

0.011
0.011
0.012
0.010
O.C09
O.CC9
0.008
O.OG3
0.008
O.OC8
0.008
O.OC8

FIRST S
ARRIVAL

(S)

0.022
0.031
0.0*1
0.044
0.051
0.054
0.060
0.066
0.072
0.076
0.082
0.086

CCBP
S TIHE

(S)

O.C17
C.C29 .
0.039
O.C43
0.0^0
0.053
0.059
0.066
0.072
O.C76
0.082
0.086

AVI 7EI
5 WAVE
n/s)

150
170
190
230
2 e O
280
300
300
310
330
340
3*0

DEPTH

(*>
2.5
5.0
7,5

10.0
12.5
15. C
17.5
20.0
22.5
25. C
27.5
30.0

FIFS1 S
PFAF

(S)

0.023
0.040
0.051
0.056
0.063
0.068
0.072
0.078
C.C64
O.C68
O.OS4
O.OS8

CCRR
S FEAK

(S)

0.026
0.037
O.C49
0.055
0.062
0.067
0.071
0.077
0.084
0.088
0.094
0.098

P TIHE

(S)

O.C15
O.C18
O.C24
O.C29
O.C33
O.C37
O.C41
O.C44
O.C47
O.C52
O.C55
O.C58

COFP
F TIHF

(S)

0.012
0.017
C.C23
0.028
C.C33
0.037
C.C41
0.044
O.C47
0.052
O.C55
0.058

>Vf ?F
P fAVF

(*/S)

21C
2<30
330
360
3BO
41C
430
450
480
480
500
S20
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TABLE 2

TPA7EL-1IEIS INC AVEPAGE VELOCITIES

SITE RC. 70 
FLANK IIST*

EDJOIS1CN PmPIRG PIART DATE LOGOFF 3-21-92 
2.0 PLATE DIST* 2.0 AVI CFIGIN CO»P» 0.007

DEPTH

(«)

2.5
5.0
7.5

10.0
12.5
15. C
17.5
2C.O
22.5
25.0
27.5
29.6

OF 1C IN
CCFP
<S)

O.OC7
O.CC7
0.006
0.007
O.CC7
0.007
O.CC8
0.007
0.007
0.007
O.OC8
0.007

FIfiST S
ABBIVAI

(S)

0.012
0.016
0.020
0.021
0.02«
0.028
0.032
0.034
0.037
0.040
0.042
O.C44

COPP
S THE

(S)

0.009
0.01« '
O.C19
0.021
O.C25
0.028
0.032
0.034
0.037
0.040
0.042
0.044

AVB VEL
S WAVE

(*/S)

230
33C
390
4*0
^00
540
5*0
590
610
630
6*0
670

DEPTH

(S)

2.5
5.C
7.5
10.0
12.5
15.0
17.5
20.0
22.5
25.0
27.5
29.6

IIPSI S
PEAR
(S)

0.022
0.026
0.030
O.C32
0.025
0.036
0.042
O.C44
0.047
0.051
0.052
O.C54

COBS
S PEAK

(S)

0.017
0.024
0.029
0.031
0.034
0.038
0.042
0.044
0.047
0.051
0.052
0.054

P TIME

(S)

o.cc«
O.CC8
O.C10
O.C12
O.C14
O.CU
O.C18
O.C22
O.C23
O.C24
O.C25
O.C2 

COPP
P 1IBF

(S)

C.CC4
O.CC7
0.010
O.C12
0.014
0.016
0.018
O.C22
0.023
O.C24
O.C25
C.C26

AVE VFI
P WAVE
CVS)

*30
710
75C
830
890
940
070
910
090

1000
11CO
1100
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TABLE 4

TRAVEL-TIMES AND AVERAGE VELOCITIES

SITE NC. 72 OSO PUMPING PLANT
PLANK £IST= 2.0 PLATE DIST= 2.0

DATE

DEPTH

(H)

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
26.8

ORIGIN 
CORR 
(S)

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010

FIRST S 
ARRIVAL 

(S)

0.013 
0.020 
0.031 
0.041 
0.051 
0.059 
0.066 
0.072 
0.079 
0.096 
0.089

CCRR 
S TIHF 

(S)

0.010 . 
0.019 
0.030 
0.040 
0.050 
0.058 
0.066 
0.072 
0.079 
0.086 
O.C89

AVE VEL 
S WAV* 

<VS)

2SO 
260 
250 
250 
250 
260 
270 
280 
280 
290 
300

DEPTH

f Ml
I")

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
26.8

FIRST S 
PZAK

(S)

0.033 
0.038
0.049 
0.061 
0.062 
0.070 
0.078 
0.084 
0.090 
0.097 
0.100

COP.R 
S PEAK

(S)

0.026 
0.035 
0.047 
0.060 
0.061 
0.069 
0.077 
0.08U 
0.090 
0.097 
0. 100

P TIME

(S)

0.009 
0.013 
0.018 
0.021 
0.024 
0.028 
0.031 
0.033 
0.046 
0.055 
0.064

COPP 
P TIME

(S)

0.007 
0.012 
0.017 
0.021 
0.024 
0.028 
O.C31 
0.033 
0.046 
0.055 
O.C64

AVE VEL 
? WAVE

(«/S)

360 
420 
440 
480 
520 
540 
560 
610 
490 
450 
420
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TABLE 5

TPA7EL-TIKIS IMt A7IPAGE 7ELOCITIES

SITE SC. 73 
PLAHK tIST*

CASTAIC OLD PIDGF ECOTB CUTF 10GGFD 3-22-9? 
2.0 PLATE DIST» 2.0 AVE CPIGIH CO*B* 0.008

DEPTH

(«)

2.5
5.0
7.5

1C.C
12.5
15. C
17.5
19.8
22.5
25. C
26.9

CFIGIM
CCFB
<S)

0.008
O.OC8
O.CC7
0.008
O.OC7
O.OC7
O.OC7
0.008
O.OC8
O.CC8
O.CC8

PIPST S
ARRI7AT

(S)

0.018
0.025
0.029
0.044
0.047
0.049
0.051
0.054
0.058
0.060
0.0*3

COUP
S THE

(S)

0.01*
0.024
O.C28
0.044
O.C47
0.049
O.C51
0.054
O.C58
0.060
C.C63

A7B 7»
5 S*7F

(*/S)

1*0
210
270
230
27fl
31C
300
370
390
420
410

DEPTH

(8)

2.5
5.0
7.5

10.0
12.5
15.0
17.5
1«.8
22.5
25.0
26.9

FTPST S
PEAF

(S)

0.031
0.026
0.039
0.054
O.C57
0.059
0.0(2
O.C64
O.C68
0.071
0.073

CCPH
s mic

(S)

0.024
0.034
C.038
0.053
O.OS7
0.059
0.062
0.064
0.068
0.071
C.073

P TI.1E

(S)

O.CC9
O.C16
O.C22
O.C22
O.C25
O.C28
O.C3C
O.C38
O.C4C
O.C41
O.C41

COPP
P TIffF

<S)

O.OC7
0.015
C.T21
0.022
O.C25
0.028
C.C3C
C.038
C.040
0.041
C.C41

AVF VPT,
P WI7T

(K/SJ

360
330
7fO
'150
son
540
sao
S20
560
610
6*0
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TABLE 6

TRA7EL-1IBES AND AVERAGE VELOCITIES

SITE NO. 74 
PLANK CIST*

ELIZABETH LAKE F S 
2.0 PLATE DIST* 2.0

DATE LOGGED 3-19-82 
A7E OBIGIM COPP* 0.009

DEPTH

(M)

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
27.5
29.8

ORIGIN
CORK
(S)

0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.008
0.008

FIRST S
A8RT7AL

(S)

0.018
0.023
0.029
0.032
0.034
0.037
0.040
0.042
0.045
0.046
0.048
0.050

COPP
S TI3I

(S)

0.014
0.022 "
0.028
0.032
0.034
0.037
0.040
0.042
0.045
0.046
O.C48
0.050

ATE 7FL
S WAVE

(S/S)

180
230
270
310
370
410
440
480
500
540
S70
600

DEPTH

(M)

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
27.5
29.8

fIRST 3
PEAK

(S)

0.030
0.034
0.039
0.042
0.045
0.047
0.050
0.053
0.055
0.056
0.058
0.060

CORB
S PEAK

(S)

0.024
0.032
0.038
0.041
0.045
0.047
0.050
0.053
0.055
0.056
0.058
0.060

P TIME

(S)

o.oce
0.01C
0.011
0.013
0.014
0.015
0.016
0.017
0.018
0.018
0.019
0.020

CORP
P TIHE

(S)

0.006
O.C09
0.011
0.013
0.014
O.C15
0.016
0.017
0.018
0.018
0.019
C.020

AV2 7EL
P HAVE

(H/S)

420
560
680
770
890

1000
1100
1200
1300
1400
1400
1500
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TABLE 7

TRAVEL-1IEBS AND AVERAGE VELOCITIES

SITE MO. 75 HARM SPRINGS CAMF 
PLAHK tIST= 2.0 PLATE DIST= 2.0

DATE LOGGED 3-19-82 
AVE OPIGIN COPP= 0.010

DEPTH

(H)

2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0
18.0
20.7

ORIGIN
CORR
(S)

0.011
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.008
0.007

FIRST S
ARRIVAL

(S)

0.015
0.014
0.017
0.021
0.023
0.024
0.025
0.026
0.028
0.029

CORF
S TIME

(S)

0.011
0.013
0.017
0.021
0.023
0.024
0.02?
0.026
0.028
0.029

AVE VIL
S WAVE

(S/S)

180
310
350
380
430
500
560
620
640
710

IIRST S
PEAK

(S)

0.025
0.025
0.027
0.030
0.034
0.034
0.036
0.037
0.039
0.040

CORR
S PEAK

(S)

0.018
0.023
0.026
0.029
0.034
0.034
0.036
0.037
0.039
0.040

DEPTH

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.5

TIME

(S)

O.OC9
0.009
0.010
0.011
0.011
0.012
0.013
0.013

CORR
P TIME

(S)

0.007
0.008
0.010
O.C11
0.011
0.012
0.013
O.C13

AVE VBL
P SAVE

(M/S)

360
630
750
910

1100
1300
1300
1600
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TABLE 8

TRAVEl-lIFES AND AVE8AGE VELOCITIES

SITE NO. 76 
PLANK IIST«

WRIGHIWOOD 
2.0 PLATE DIST= 2.0

DATE LOGGIO 3-23-82 
AVE ORIGIN CORR= 0.011

DEPTH

(H)

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
27.5
30.0

ORIGIN
COHR
(S)

0.012
0.011
0.012
0.011
0.010
0.013
0.012
0.012
0.011
0.012
0.010
0.010

FIRST S
ARRIVAL

(S)

0.015
0.018
0.024
0.031
0.039
0.042
0.046
0.049
0.052
0.055
0.059
0.062

COPF
S TIHf

(S)

0.011 -
0.016
0.023
0.030
0.038
0.041
0.045
0.048
O.C51
0.054
0.059
0.062

AVf VFL
S HAVE

(H/S)

230
310
330
330
330
370
390
420
440
460
470
480

DEPTH

CM)

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
27.5
30.0

1IPST S
PEAK

(S)

0.028
0.029
0.036
0.043
0.049
0.054
0.057
0.060
0.065
0.067
0.071
0.074

CORR
S PEAK

(S)

0.022
0.027
0.034
0.042
0.048
0.053
0.056
0.059
0.064
0.066
0.070
0.074

P TIME

(S)

0.011
0.012
0.015
0.018
0.020
0.023
0.024
0.027
0.028
0.030
0.032
0.033

COFR
P TIHE

(S)

O.CC9
0.011
0.014
0.018
0.020
O.C23
0.024
O.C27
0.028
0.030
0.032
O.C33

AVE VEL
P HAVE

(H/S)

230
450
540
560
630
650
730
740
800
830
860
910
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TABLE 9

S ISC AVIFAGE VEICCITIIS

SITE NC. 77 
PLANK CIST-

AL1EK FANCH 
2.0 flATE DIST'

DATE lOGGEO 3-24-92 
2.0 AVE CPIGIH COPF* 0.013

DEPTH

<!*)

2.5
5.C
7.5

10.0
12.5
15.0
17.5
20.0
22.5

CFIGIH
CCFR
(S)

C.013
0.013
0.013
C.013
0.013
0.014
0.013
0.013
0.013

FI9ST S
APPIVAL

(S)

0.012
0.014
0.020
0.023
0.026
0.029
0.0.10
0.031
0.033

CCPF
S TIffE

(S)

c.ccs
O.C13
0.019
O.C22
0.026
O.C2S
0.030
O.C31
0.033

A7E VI
5 HAVE

(H/S)

280
180
390
450
480
520
*80
6*0
68C

DEPTH

(»)

2.5
5.0 -
7,5

10.0
12.5
15.0
17.5
20.0
22.5

IIFS* S
PEAK

(S)

0.025
0.025
C.030
0.034
0.036
O.C3S
C.040
O.OM
0.043

COFP
S PEAK

(S)

0.019
0.023
0.029
0.031
0.035
0.039
0.040
0.041
0.043

P THE

IS)

O.C13
O.C13
O.C14
O.C16
O.C2C
O.C21
O.C22
O.C22
O.C23

COPP
P TIME

(S)

C.C1C
O.C12
0.014
C.C18
C.020
O.C21
0.022
C.C22
0.023

AVE VET.
P *»VE

(«/S)

2*50
'170
S4C
^60
630
710
800
910
980
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TABLE 10

TFAVEL-TIKES /Nt AVIRAGE VELOCITIES

SITE RC. 78 
PLUNK CIST*

CEDAF SPRINGS CAP 
2.0 ELATE DIST* 2

tiTI lOGGfC 3-18-8? 
AVI OPIGIlf CORP* 0.010

DEPTH

(3)

2.5 
5.0 
7.5

10.0 
12.5 
15. C 
17.5 
20.0 
22.5 
25. C 
27.5 
29.5

OPICII 
CCEB 
<S)

0.010 
0.010 
O.CC9 
0.009 
0.011 
0.010 
O.GC8 
0.010 
0.010 
0.010 
O.CC9 
0.009

FIRST S 
ARRIVAI 

(S)

0.010 
0.018 
0.02* 
0.030 
0.036 
0.039 
0.04? 
0.0(17 
0.051 
0.055 
0.059 
0.062

COPP 
S TIBE 

(S)

0.008   
0.017 
0.024 
0.030 
0.036 
0.039 
0.042 
0.047 
O.C51 
0.055 
O.C5S 
0.062

AVE VEt 
S WAV!

(VS)

310 
29C 
310 
330 
350 
38C 
420 
430 
440 
45C 
470 
480

DEPTH

ff Ml 
1")

2.5 
5.0 
7.5 

10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
29.5

IIRS1 S 
PEAR

1551\ a J

O.C19 
0.026 
0.032 
C.040 
0.047 
O.OfO 
0.054 
C.C5fi 
C.061 
0.065 
O.C69 
0.072

CORR 
S PIAK

<S)

0.015 
0.025 
0.031 
C.040 
0.047 
C.050 
0.054 
0.058 
0.061 
0.065 
0.069 
0.072

P THE

<S)

C.C10 
O.C13 
O.C17 
O.C19 
O.C20 
O.C22 
O.C23 
O.C24 
O.C26 
O.C27 
O.C28 
O.C3C

COPF 
P TIH1

(S)

C.CC8 
C.C12 
0.016 
C.019 
0.020 
O.C22 
0.023 
C.C24 
0.026 
C.C27 
0.028 
C.C3C

AVE VEL 
P HAVE

f»/S)

310 
420 
47C 
530 
630 
680 
760 
830 
870 
930 
980 
9PO
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TABLE 11

TRAVEL-TIRES III t AVIBAGE VELOCITIES

SITE KC. 79 
PLANK CIST'

COITCB S C B 
2.0 PLATE OIST

CiTE LOGGIO 3-16-8? 
2.0 AVB CRIGIH CORB* 0.009

DEPTH

(3)

2.5
5.0
7.5

10. C
12.5
15.0
17.5
20. C
22.5
25.0
27.5
30.0

CBICI1
CCBR
(S)

0.009
0.009
0.010
O.G09
0.010
0.010
O.OC9
0.009
O.GC9
0.009
0.010
0.009

FIRST S
ARRIVAL

(S)

0.027
0.032
0.0*2
0.051
0.058
0.065
0.071
0.079
0.086
0.090
0.094
0.099

CORP
S TIflE

(S)

0.021
0.029 -.
C.04C
0.050
0.057
0.064
O.C70
0.0->8
O.C65
0.089
0.0<?3
0.098

AVE 111
S VAVf

(H/S)

120
170
190
200
220
230
2«0
2fC
2^0
280
300
310

DEPTH

<H)

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
27.5
30.0

IIPST S
PEAK
(S)

0.036
0.002
0.052
0.061
0.069
0.076
O.C83
O.OSO
C.097
0.102
0.105
0.110

CQRR
S PEAK

(S)

0.028
0.039
0.050
0.059
0.068
0.075
0.082
0.089
0.096
0.101
0.104
C.109

P TIHB

(S)

O.C2C
O.C23
O.G30
O.C3«
O.C4C
O.C42
O.C45
O.C**
O.C50
O.C53
O.C55
O.C57

COPP
P TIBE

(S)

C.C16
O.C21
0.029
O.C34
0.039
C.C42
0.045
C.C48
0.050
O.C53
0.055
O.C57

AVE VFL
P CAVE
(VS)

160
240
260
290
320
360
390
U20
450
470
500
530
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TABLE 12

THAVEI-1ISES ANC AVIRJGE YBICCI1IES

SITE MO. 80 C I 1 ATHENAEOH CATE IOGC2D 3-15-82
PLAHK ri«T* 2.0 PlITE DIST» 2.0 AYE CRIGI1I CORB- O.OOfl

DEPTH

(«)

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
24.0

CFIGII
C06R
(S)

O.GC8
O.OC8
0.008
O.QC8
0.008
O.CC8
O.OG8
G.GC8
O.GC9
C.OC8

FIRST S
ARRIVAL

(S)

0.013
0.019
0.028
0.034
0.038
0.043
0.048
0.053
0.058
0.060

CORP
S TIffE

(S)

C.01C
O.C18
0.027
O.C33
0.037
C.C43
0.048
O.C53
0.058
C.C6C

AYE YEt
5 1AYE

CVS)

250
280
280
300
340
350
360
380
390
400

DEPTH

(H)

2.5
5.0
7.5
10.0
12.5
15. C
17.5
20. C
22.5
24.0

ITFS1 S
PEAR
(S)

0.023
0.030
0.037
0.044
O.OQ8
0.053
0.058
0.063
0.069
0.072

CCR*
S PEAK

(S)

0.018
0.028
0.036
0.043
0.047
0.052
0.058
O.G63
0.069
0.072

P TIFE

(S)

O.C07
O.C1G
O.C14
O.C18
O.C21
O.C24
O.C27
O.C30
O.C32
O.C34

COFP
P TI«E

(S)

0.005
0.009
C.C14
0.018
O.C21
0.024
O.C27
0.030
O.C32
0.034

»vi vr
P WAV!
H/S)

soo
560
^40
560
600
690
6*0
610
700
710
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TABLE 13

TPAVEL-TIfES

SITE NC. 81 
PLANK tlST*

DEPTH

A7TPAGE TEICCITIFS

CIT CID SETS LAB 
2.0 PLATE DIST* 2.0

2.5
5.0 
7.5 

10.0 
12.5 
1S.O 
17.5 
20.0 
22.5 
25.0 
27.4

DEPTH

(H)

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
27.4

CFIGIH
CCFH
(S)

C.OC3
0.003
0.003
O.CC3
0.003
0.003
0.003
O.OC3
0.003
O.OC3
0.003

IIPST S
PEAK

(S)

O.C15
0.021
0.023
O.C25
0.026
0.028
C.030
0.032
0.033
0.034
C.035

FIBST S
APHTVAL

(S)

0.009
0.014
0.017
0.019
0.020
0.022
0.024
0.025
0.027
0.028
0.029

CCPR ? TIBS
S PEAK

<S) (£)

0.012 o.cce
0.019 O.CC9
0.022 O.C1C
0.025 O.C11
0.026 O.C11
0.028 O.C12
0.030 O.C13
0.032 O.C14
0.033 O.C15
0.034 O.C1*
0.035 O.C15

DATE LOGGED 3-15-82 
AVE CPIGIH COFP* 0.003

CCFF 
S TIH* 

(S)

O.CC7 
O.C13 
0.016 
O.C19 
0.020 
0.022 
0.024 
O.C25 
0.027 
O.C28 
0.029

COFfl 
P TIPE 

(S)

O.CC8 
0.010 
C.C11 
0.011 
O.C12 
0.013 
O.C14 
0.015 
C.C15 
0.015

AVE 7M, 
5 iA7f

360 
380 
47C 
530 
630 
680 
730 
800 
830 
890 
940

7EL
UME

420
630
75C
910

1100
1300
13CO
1400
150C
1700
1800
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TABLE 14

TRAVEl-TIRE* IKE AVEPAGB VELOCITIES

SITE NO. 82 
PLANK CIST«

DEPTH

GPIfMTB PARK 
2.0 FUTE DIST*

DATE LOGGED 3-115-82 
2.0 AVE CPIGIN COPF- 0.001

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
26.2

DEPTH

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
26.2

CFIGIH
C08R
(S)

C.OC4
O.OC5
0.004
O.CC4
O.OC4
O.OG4
0.004
O.OC4
O.C04
C.006
0.005

IIPST S
FEA*

<S)

O.C15
0.020
0.023
0.025
C.027
0.030
0.032
0.034
0.037
0.039
O.C39

FIPST S
APPIVAt

(S)

O.OC9
0.015
0.017
0.018
0.021
0.023
0.026
0.028
0.030
0.033
0.034

CCPR p TI^E
S FEAK

(S) (S)

0.011 O.CC9
C.018 O.C12
0.022 O.C13
C.024 O.C15
0.026 O.C16
0.029 O.C18
0.031 O.C20
0.033 O.C21
0.036 0.022
0.039 O.C23
0.039 O.C23

COPP 
S TIME 

(S)

O.OC7 
O.C14 
0.016 
0.017 
0.020 
0.022 
0.025 

,027 
030 
,033

0.03ft

COP? 
P TIRE 

(S)

O.C07 
C.C11 
0.013 
C.C15 
0.016 
C.C18 
C.C20 
O.C21 
0.022 
C.C23 
0.023

AVf VEt
S IAVE 

CVS)

3*0 
3*0 
470

63C

700 
790 
7«?C 
760 
770

AVE VEL 
P RAVE

360 
450 
5PO

780 
830 
8PO

10CO 
1100 
1100

91



TABLE 15

TRAVEL-TIHES AMI AVERAGE VELOCITIES

SITE MO. 83 
PLAHK CIST*

PALOS VERDBS 
2.0 PLATE

DATE LOGGED 3-2f-82 
2.0 AVE ORIGIH CORR* 0.006

DEPTH

m
2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
26.3

ORIGIN
CORK
(S)

0.006
0.005
0.007
0.007
0.007
0.007
0.006
0.006
0.005
0.005
0.306

FIRST S
ARRIVAL

(S)

0.016
0.026
0.038
O.OU6
0.056
0.055
0.061
0.070
0.081
0.087
0.096

COPR
S TIME

(S)

0.012   .
0.021
0.037
0.01*5
0.055
0.05*
0.061
0.070
0.081
O.C87
0.096

AVB VEt
S WAVE

(»/S)

210
210
200
220
230
280
2<»0
290
2*0
290
270

DEPTH

(«)

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0
26.3

IIRST S
PEAK

(S)

0.026
0.035
0.0*8
0.055
0.067
0.067
0.07*
0.082
0.092
0.100
0.107

CORR
S PEAK

(S)

0.020
0.032
0.016
0.05*
0.066
0.066
0.073
0.082
0.092
0. 100
0..107

? TI1E

(S)

O.OC9
0.012
0.015
0.016
0.018
0.021
0.02*
0.038
0.0*0
0.0*1
0.0*2

CORR
P TIfiE

(S)

0.007
0.011
0.01*
0.016
0.018
O.C21
0.02*
0.038
0.0*0
C.C*1
0.0*2

AVE VEL
P VAVE

(H/S)

360
*so
5*0
630
690
710
730
530
560
610
630
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TABLE 16

TPAVEI-1IPES *8C AYBFAGE VELOCITIES

SITE MO. 84 
PLANK CIST*

DEPTH

SANTA BA3BA3A 
2.0 ELATE DIST' 2.0

2.5
5.0
7.5
10.0
12.5
15.0
17.5
20.0
22.5
25.5

DEPTH

<*)

2.5
5.0
7.5
1C.C
12.5
15.0
17.5
2C.C
22.5
25.5

CFIGIN
CCBR
(S)

0.012
0.012
0.013
0.013
0.013
0.013
0.013
O.C13
0.013
0.013

*IFST S
PMB

(S)

C.0;2
0.021
0.035
C.OQO
0.0*3
0.045
0.0?2
0.055
O.C 3
C.065

FIRST S
APHIYAL

(S)

0.012
0.020
0.024
0.029
0.031
0.034
0.038
0.042
0.048
0.052

CCKR P TTHE
S PEAK

(S) (S)

C.018 O.CC9
0.029 O.C1C
0.034 O.C12
0.039 O.C16
0.043 O.C19
0.045 O.C22
0.052 O.C26
0.055 O.C27
0.063 O.C29
0.065 O.C31

CCFF
S TTHE

<S)

C.C1C
0,C19
0.023
O.C25
0.031
0.034
0.038
O.C42
O.C49
O.C?2

COFP
P TTH?

(S)

O.C07
O.OC<*
O.C12
O.C16
C.C19
0.022
O.C26
0.027
O.C29
0.031

CATE LOGGED 3-27-ft2 
AYE CPTGIH COFF» 0.01.1

I7E YFL
5 iAYE

260 
330 
140 
4CC 
'440 
460 
480 
47C 
490

AYf YFL
P WAYE

160 
560 
630 
630 
660 
630 
670 
740 
780 
fl?0
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